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ABSTRACT 

Context. The Wide-field Nearby Galaxy clusters Survey (wings) is a project whose primary goal is to study the galaxy 
populations in clusters in the local universe (z < 0.07) and of the influence of environment on their stellar populations. 
This survey has provided the astronomical community with a high quality set of photometric and spectroscopic data 
for 77 and 48 nearby galaxy clusters, respectively. 

Aims. In this paper we present the catalog containing the properties of galaxies observed by the WINGS SPEctroscopic 
(wings-SPe) survey, which were derived using stellar populations synthesis modelling approach. We also check the 
consistency of our results with other data in the literature. 

Methods. Using a spectrophotometric model that reproduces the main features of observed spectra by summing the 
theoretical spectra of simple stellar populations of different ages, we derive the stellar masses, star formation histories, 
average age and dust attenuation of galaxies in our sample. 

Results. ~ 5300 spectra were analyzed with spectrophotometric techniques, and this allowed us to derive the star 
formation history, stellar masses and ages, and extinction for the WINGS spectroscopic sample that we present in this 
paper. 

Conclusions. The comparison with the total mass values of the same galaxies derived by other authors based on SDSS 
data, confirms the reliability of the adopted methods and data. 

Key words, methods: data analysis - galaxies: clusters: general - galaxies: fundamental parameters 



• rH , 1. INTRODUCTION capable of altering the star formation history of a galaxy, 

• quenching its star formation activity as it falls to the clus- 

5^ ■ One of the best places to study the influence of dense envi- terj as a resu lts of phenomena such as gas stripping, tidal 

03 ; ronments on galaxy evolution are galaxy clusters. The fact interactions, and/or gas starvation. 

that early-type galaxies are more common in clusters, while while studies f the stellar populati ons are already 
spirals are preferentially found in the field, is a manifes- ava ilable for distant clusters (see, e.g., iPoggianti et all 
tation of the so-called morphology-density relation, which |l99^[200l), a similar analysis on a homogeneous and corn- 
was discovered to be a common pattern over a wide range plete set of data at low re dshift has been lacking until now. 
of environmental densities, from local groups of galaxies to WINGS was conceived as a survey to serve as a local compar- 



distant clusters (see for example, |Pqstman fe Gelleij, USSg ison for the distant clusters studies. Thanks to its deep and 



i Dressler et al. |, [19971; Postman et al. |, |2005|). Not only the high-quality optical imaging and its large sample of clus 

morphology, but also the stellar content of galaxies is influ- ter galaxy spe ctra, it enables us to study in detail the link 

enced by the galaxy environment, and clusters host galaxies between galaxy morphology and star formation history, 
with the oldest stellar populations. Dense environments are Optical spectra are nowadays widely exploited to derive 

the properties of the stellar population content of galaxies, 

Send offprint requests to: Jacopo Fritz, by means of spectral synthesis techniques. In this paper we 

e-mail: jacopo.fritz@UGent.be present the results of the spectrophotometric analysis per- 
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formed on the spectra of a sample of local clusters galaxies 
from the wings survey, describing how stellar masses, star 
formation histories, dust attenuation and average age are 
obtained. 

The wing£3 project (see iFasano et all . [20061) is provid- 
ing the largest set of homogeneous spectroscopic data for 
galaxies belonging to nearby clusters. Originally designed 
as a B and V band photometric survey, WINGS has widened 
its dat abase to also include ne ar-infrared bands (J and 
K, see IValentinuzzi et all l2009t ) and ultraviolet photom- 
etry (Omizzolo et al., in prep.), Ha imaging ( Vilchez et 
al., in preparation) and optical spectroscopy (|Cava et all 
2009). With such a wealth of data, WINGS has a consid- 
erable legacy value for the astronomical community, be- 
coming the local benchmark with which the properties of 
galaxies in high redshift clusters can be compared with. 

In this paper, we present the catalogs that we are pro- 
viding as on-line databases and give a full description of all 
the measurements and stellar population properties that 
are given. In order to do so, we will summarize the main 
features of our spectrophotometric model that are used to 
derive suc h quantities, alre ady described in detail in previ- 
ous work (|Fritz et all 12007. F07 hereafter). Furthermore, in 
order to make all the potential users of the databases more 
confident with the quantities that we derive, we present a 
detailed and careful validation of our results, by comparing 
the values obtained on a subsample of wings galaxies that 
are in common with the Sloan Digital Sky Survey. 

The paper outline is as follows: after describing the 
WINGS spectroscopic dataset in §2, in §3 we give a brief 
review of the adopted spectrophotometric model and recall 
the characteristics of the theoretical spectra that are used; 
in §4 we describe the properties of the stellar populations 
that are derived and how they are computed, while in §5 
we present a validation of our results by comparing them 
with other literature data and, finally, in §6, we describe 
the items that will be provided in the final catalog, and give 
an example. 

We remind that the WINGS project assumes a standard 
A cold dark matter (ACDM) cosmology with Ho = 70, 
A = 0.70 and Q M = 0.30. 

2. wings SPECTROSCOPIC DATASET 

Out of the 77 cluster fields ima ged by the WINGS photomet- 
ric survey (IVarela et alll2009h . 48 were also obs erved spec- 
troscopically. While the reader should refer to ICava et "all 
(|2009D for a complete description of the spectroscopic sam- 
ple, (including completeness analysis and quality check), 
here we will briefly summarize the features that are more 
relevant for this work's purposes. 

Medium resolution spectra for ~ 6000 galaxies were ob- 
tained during several runs at the 4.2m William Herschel 
Telescope (WHT) and at the 3.9m Anglo Australian 
Telescope (AAT) with multifiber spectrographs (WYFFOS 
and 2dF, respectively), yielding reliable redshift measure- 
ments. The fiber apertures were 1.6" and 2", respectively, 
and the spectral resolution ~ 6 and ~ 9 A FWHM for 
the WHT and AAT spectra, respectively. The wavelength 
coverage ranges from - 3590 to - 6800 A for the WHT 

1 Please refer to the WINGS website for updated 
details about both the survey and its products; 
http : //web . oapd. inaf . it /wings/new/ index .html 



observations, while spectra taken at the AAT covered the 
~ 3600 to ~ 8000 A domain. Note also that, for just one 
observing run at the WHT (in which 3 clusters were ob- 
served), the spectral resolution was ~ 3 A FWHM, with 
the spectral coverage ranging from ~ 3600 to ~ 6890 A. 

3. THE METHOD 

We derive stellar masses, star formation histories, extinc- 
tion values and average stellar ages of galaxies by analysing 
their integrated spectra by means of spectral synthesis tech- 
niques. The model that is used for this analysis has already 
been described in detail in F07, but here we will briefly and 
schematically recall its main features and parameters. 

3.1. The fitting technique 

The model reproduces the most important features of an 
observed spectrum with a theoretical one, which is obtained 
by summing the spectra of Single Stellar Population (SSP, 
hereafter) models of different stellar ages and a fixed, com- 
mon value of the metallicity. Before being added together, 
each SSP spectrum is weighted with a proper value of the 
stellar mass and dust extinction by an amount which, in 
general, depends on the SSP age itself. 

The best fit model parameters are obtained by calculat- 
ing the differences between the observed and model spectra, 
and evaluating them by means of a standard % 2 function: 

where Mi and Oi denote the quantities measured from the 
model and observed spectra, respectively (i.e. continuum 
fluxes and equivalent widths of spectral lines) , with Oi being 
the observed uncertainties and N being the total number 
of observed constraints. The observed errors on the flux are 
computed by taking into account the local spectral signal- 
to-noise ration, while uncertainties on the equivalent widths 
are derived mainly from the measurement method (see sec- 
tion 2.2 in F07, and Fritz et al. 2010b, in prep., for further 
details). 

The observed features that are used to compare the 
likelihood between the model and the observed spectra are 
chosen from the most significant emission and absorption 
lines and continuum flux intervals. In particular, we com- 
pare, when measurable, the equivalent widths of Ha, H/3, 
H<5, He+Can (h), Can (k), Ht? and [On]. Other lines, even 
though prominent, were only measured but not used to con- 
strain the model parameters. Key examples are the [Oni] 
line at 5007 A, because it is too sensitive to the physical con- 
ditions of the gas and of the ionizing source, and the Na and 
Mg lines at ^5890 and 5177 A respectively, because they 
are strongly affected by the enhancement of a-elements, 
which is not taken into account by our SSPs). The contin- 
uum flux is measured in specific wavelength ranges, chosen 
to avoid any important spectral line, so to sample as best 
as possible the shape of the spectral continuum. Particular 
emphasi s is giv en to the 4000 A break, D4000, defined by 
iBruzuall (|1983l) , as it is considered a good indicator of the 
stellar age. 

As already mentioned, the amount of dust extinction is 
let free to vary as a function of the SSP age. Treating ex- 
tinction in this way is equivalent, in some sense, to taking 
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into account the fact that the youngest stars are expected to 
be still embedded within the dusty molecular clouds where 
they formed, while as they become older, they progressively 
emerge from them. In this picture, the spectra of SSPs of 
different ages are supposed to be dust-reddened by different 
amounts; dust is assumed to be distributed so to simulate 
a uniform laye r in front of the star s, and the Galactic ex- 
tinction curve (|Cardelli et al.1 11989ft is adopted. 

Building a self-consistent chemical model, that would 
take into account changes in the metal content of a galaxy 
and its chemical evolution as a function of mass and star 
formation history, was far beyond the scope of this work. 
This is why we adopted a homogeneous value for the metal- 
licity for our theoretical spectra, and left it to the model free 
to choose between three different sets of metallicity, namely 
Z=0.05, Z=0.02 and Z=0.004 (super-solar, solar and sub- 
solar, respectively). Fitting an observed spectrum with a 
single value of the metallicity is equivalent to assuming that 
this value belongs to the stellar population that is domi- 
nating its light. However, as described in F07, acceptable 
fits are obtained for most of the spectra adopting different 
metallicities, which means that this kind of analysis is often 
not able to provide a unique value for the metallicity. 

It is clear that, assuming a unique value for the SSP's 
metallicity when reproducing an observed spectrum is a 
simplifying assumption since, in practice, the stellar popu- 
lations of a galaxy span a range in metallicity values. One 
could hence question the reliability of the mass and of the 
SFH determination done by using one single metallicity 
value. To better understand this possible bias due to the 
mix of metallicities that is expected in galaxies, we repeated 
the check already performed in F07: we built template syn- 
thetic spectra with 26 different SFHs as in F07, but with 
values of the metallicity varying as a function of stellar age, 
to roughly simulate a chemical evolution, and we analyzed 
them by means of our spectrophotometric fitting code. The 
results clearly show that the way we deal with the metallic- 
ity does not introduce any bias in the recovered total stellar 
mass or SFH. 



3.2. SSP parameters 

All of the stellar population properties that are derived are 
strictly related to the theoretical models that we use in our 
fitting algorithm. It is hence of foundamental importance 
to give all the details of the physics and of the parameters 
that were used to build them. 

Firs t of all, WE make u se of the Padova evo lutionary 
tracks (jBertelli et all Il994f ) and use a standard ISalpeterl 
([19551) initial mass function (IMF), with masses in the 
range 0.15-120 M Q . Our optical spectra were obtained us- 
ing two different sets of observed ste llar atmospheres: fo r 
ages younger than 10 9 years we used iJacobv et all (|l984lh 
while fo r older SSPs we used spectra from the MILES 
librar y (jSanchez-Blazquezl l2004tlSanchez-Blazauez et all 
120061) and both sets were degraded in spectral resolution, 
in order to match that of our observed spectra (namely 3, 
6 and 9 A of FWHM, see SectHfor details). Using the the- 
oretical libraries of Kurucz, the SSP spectra were extended 
to the ultra-violet and infrared, widening, in this way, the 
wavelength range down to 90 and up to ~ 10 9 A (note that 
in these intervals the spectral resolution is much lower, be- 



ing ~ 20 A, but in any case outside the range of interest 
for the spectra used for our analysis). 

Gas emission, whose effect is visible through emission 
lines, was also computed -and included in the theoreti- 
cal spect r a- by means of the photoionisation code CLOUDY 
(|FerlandLH996h . The optical spectra of SSPs younger than 
~ 2 x 10 7 display, in this way, both permitted and forbid- 
den lines (typically, hydrogen, [Oil], [Oni], [Nil] and [Sn]). 
This nebular com ponent was compu ted assuming case B 
recombination (see lOsterbrockl Il989f) , an electron temper- 
ature of 10 4 K, and an electron density of 100 cm" 3 . The 
radius of the ionizing star cluster was assumed to be 15 pc, 
and its mass 10 Mq. Finally, emission from the circum- 
stellar envel opes of AGB stars wa s computed and added as 
described in iBressan et al.l (|1998| ). 

The initial set of SSPs was composed of 108 theoret- 
ical spectra referring to stellar ages ranging from 10 5 to 
20 x 10 9 years, for each one of the three afore-mentioned 
values of the metallicity. Determining the age of stellar pop- 
ulations from an integrated optical spectrum with such a 
high temporal resolution is well beyond the capabilities of 
any spectral analysis. Hence, as a first step, we reduced the 
stellar age resolution by binning the spectra. This was done 
by taking into account both the characteristics of the evolu- 
tionary phases of stars, and the trends in spectral features 
as a function of the SSP age (see both section 2.1.1 and Fig. 
1 in F07). After combining the spectra at this first stage, 
we ended up with 13 stellar age bins. 

As we describe in F07, this set of theoretical spectra 
originally included also a SSP whose age, namely ~ 17.5 
Gyr, is older than the universe age. The use of this SSP 
was merely statistical: since the only appreciable difference 
between the three oldest SSPs of our set is, actually, the 
mass-to-luminosity ratio, using such an old SSP would pre- 
vent our random search of the best fit model to be sys- 
tematically biased towards the youngest of the old SSPs. 
Nevertheless, the adoption of such an approach can lead 
some models to be dominated by this very old stellar pop- 
ulation yielding, in this way, mass values that are too high, 
due to the higher mass-to- light ratio. To overcome this issue 
we decide to avoid the use of the oldest stellar populations, 
limiting ourselves to stellar populations whose ages are con- 
sistent with that of the universe. We will hence refer, from 
now on, to these 12 SSPs. 

3.3. The best fit search 

Finding the best combination of the parameters that min- 
imizes the differences between the observed and the model 
spectrum, is a non-linear problem, due to the presence of 
extinction. Furthermore, it is also underdetermined, which 
means that the number of constraints is lower than the 
number of parameters. In fact, in our case, we are using 
SSPs of 12 different ages, so that our task turns into find- 
ing the combination of 12 mass and extinction values that 
better fits the observed spectrum. To find the set of 24 
parameters that will yield the best fit model, we use the 
Adaptive Simulated Annealing algorithm, which randomly 
explores the parameters space, searching for an absolute 
minimum in the x 2 function. This method is particulary 
suited to such problems, where the function to minimize 
has lots of local minima: once a promising zone for a min- 
imum, in the parameter space, is found, the algorithm not 
only refines the search of the local minimum, but also checks 
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Fig. 1. In this figures we plot the values of the difference, A, between spectral features in the observed and model spectra, 
averaged over all the spectra of the WINGS sample with an acceptable spectral fit (x 2 < 3). On the left panel we show the 
differences calculated for the continuum flux (both observed and model spectra have been normalized to 1 at 5500 A), 
and on the right panel for the equivalent width of the lines. Red points represent the average value of A, for each one of 
the continuum bands and emission lines that were used as constraints in the fit. The red errorbars are the corresponding 
rms, while blue ones are the average of the observed rms. 



for the presence of other, deeper minima, outside the local 
"low-x 2 valley" . 

3.4. Uncertainties 

All the physical parameters that are derived from the the 
spectral analysis, refer to a best fit model for an observed 
spectrum. The limited wavelength range under analysis, 
the well known age-metallicity degeneracy, and the non- 
linearity of the problem, together with the fact that it is un- 
derdetermined, makes the solution non-unique. This means 
that models with different characteristics may equally well 
reproduce the observed spectral features. To account for 
this, we give error-bars related to mass, extinction and age 
values. 

To compute such uncertainties, we exploit the charac- 
teristics of the minimisation algorithm: the path towards 
the best fit model (or the minimum % 2 ) depends on the 
starting points so, in general, starting from different initial 
positions can lead to different minimum points, i.e. to best 
fit models with different parameters. We hence perform 11 
optimisations, each time starting from a different point in 
the parameters space. In this way we end up with 11 best fit 
models that we verified are well representative of the space 
of the solutions. We take, as a reference, the model with 
the median total mass among these 11. All the errorbars 
are computed as the average difference between the values 
of the models with the highest and lowest total stellar mass. 

3.5. The quality of the fits 

The similarity between an observed spectrum and its best 
fit model is measured, as explained in § 13.11 by means of 
a x 2 function taking into account both spectral continuum 
fluxes and the equivalent widths of significant lines. Our 
choice to use a wide range both in metallicity and SSP 



ages, and to let both extinction and mass vary freely, are 
the key ingredients that allow us to satisfactorily reproduce 
any galactic spectrum, at least in principle. 

In practice, low quality spectra due to low S/N, bad 
flux calibration, bad subtraction of sky or telluric lines, 
can give rise to a bad fit. To demonstrate that there are 
no systematic failures of any of the observed features that 
are used as constraints, in FigfT] we show the difference 
between the values calculated for the model and for the 
observed spectrum, averaged over all the WINGS sample. In 
the left-hand panel we show, plotted as red squares, the 
average values of the difference for the flux in the spectral 
continuum, together with the rms (red errorbars), and the 
average values of the observed errors (blue errorbars). 

The plot in the right-hand panel of the same figure 
shows the differences for the equivalent widths of the spec- 
tral lines. The [On] line is the one that shows the highest 
displacement with respect to the zero-difference line, due 
to the fact that this line is in the spectral region with the 
highest noise. This makes it also more difficult to measure, 
and it also explains why its observed value has the average 
largest error. Overall all the features are well reproduced, 
with no systematic failure. 

4. THE PROPERTIES OF STELLAR 
POPULATIONS 

In this section we describe the properties of the stellar pop- 
ulations that are derived from our spectrophotometric syn- 
thesis, that are now publicly available. Fitting the main 
features of an optical spectrum allows us to derive the char- 
acteristics of the stellar populations whose light we see in 
the integrated spectrum: total mass, mass of stars as a func- 
tion of age, the metallicity and dust extinction are typical 
quantities that can be obtained. As already pointed out, 
using this particular technique, it is almost impossible to 
recover a unique value for the stellar metallicity due to both 
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the degeneracy issues such as the age-metallicity and age- 
extinction and to the fact that we do not consider SSP 
models with a-element enhancements. In fact, in the vast 
majority of cases at least two values of the metallicity are 
found to provide equally good fits. 

4. 1 . Stellar masses 

When stellar masses are derived by means of spectrophoto- 
metric techniques, it is important to clearly state which def- 
inition of mass is used. As alrea dy made clear b y Longhetti 
& Saracco (2009, but see also iRenzinl l2006f) . the use of 
spectral synthesis techniques leads to three different defini- 
tions of the stellar mass, namely: 

1. the initial mass of the SSP, at age zero; this is nothing 
but the mass of gas turned into stars 

2. the mass locked into stars, both those which are still in 
the nuclear-burning phase, and remnants such as white 
dwarfs, neutron stars and stellar black holes 

3. the mass of stars that are still shining, i.e. in a nuclear- 
burning phase. 

The difference between the three definitions is a function of 
the stellar age and, in particular, it can be up to a factor 
of 2 between mass definition 1) and 3), in the oldest stellar 
populations. We will provide the user with masses calcu- 
lated using all of the afore mentioned definitions, following 
the same enumeration. 

To compute the values of stellar mass, we exploit the 
fact that the theoretical spectra are given in luminosity per 
unit of solar mass. Once the model spectrum is converted 
to flux by accounting for the luminosity distance factor, the 
K-correction is naturally performed by fitting the spectra 
at their observed redshifts. All of the observed spectra are 
normalised by means of their observed V-band magnitude 
within the fiber aperture. Obviously, in order to obtain a 
stellar mass value referring to the whole galaxy (that we 
will dub "total stellar mass" , from now on) , one should use 
a spectrum representative of the whole galaxy, which is not 
at our disposal. Since we have both aperture and total pho- 
tometry for all the objects of our spectroscopic sample, we 
use the total V magnitude to rescale the model spectrum: 
in this way we are assuming that the colour gradient of the 
apcrture-to-total magnitude is ne gligible (this assumptio n 
is made by several authors: see e.g.lKauffma nn et alj |2003). 
When speaking of "total magnitude" h ere, we refer to the 
MAG_AUT0 value (see lVarela et all 120091 for further details), 
that is the SExtractor magnitude computed within the 
Kron aperture. 

In Fig. [2] we show the comparison between the observed 
(B — V) colour computed using the magnitudes within a 5 
kpc aperture (x axis) an the one computed using the spec- 
troscopic fiber aperture (y axis), with the black line being 
the 1:1 relation. We consider the color within 5 kpc a good 
approximation of the total color (in fact, it closely follows 
the color derived using AUTO magnitudes), and is a good 
aperture compromise for both large and small galaxies in 
our sample. The average difference between the fibre and 
5 kpc colours is ~ 0.1 mag, due to the presence of bluer 
(thus probably younger) stars in the outskirts of the galax- 
ies. We will provide values of the stellar mass referring to 
both apertures, and a colour term which can be used to 
correct the total mass to account for radial gradients in the 
stellar populations content, as described below. 




Fig. 2. The comparison between values of the (B — V) 
colour as computed from a 5 kpc aperture (x axis) and the 
fiber aperture (y axis) magnitudes. The solid line represents 
the 1:1 relation that highlights a systematic, off-set of ~ 0.1 
mag: the 5 kpc colour is bluer as expected since the total 
magnitude is sampling, on average, younger populations in 
the outskirts of the galaxies. 



4.2. Colour corrections 

To correct total masse s for colour gradients, we exploit the 
iBell fe de Jond (|200ltl prescription, which was derived in 
order to compute stellar masses in galaxies by means of 
photometric data. According to their work, the M/L ratio 
of a galaxy can be expressed by the following: 

log 10 = a x + b x ■ COL (2) 

where L\ is the luminosity in a given band (denoted by A) 
while the a\ and b\ coefficients depend on the band that 
is used, and on the population synthesis models (including 
I MF, isochrones, e t c.), an d COL is the colour term. Table 4 
in IBell fe de Jond (|200ll) presents a list of such coefficients 
for various bands, models and two metallicities (subsolar 
— Z=0.008— and solar — Z=0.02— ). For the calculations 
tha t follow, we will use V and B band data, and assume 
the lKodama fe Arimotol ()1997l ) models, that use a Salpeter 
IMF and a solar metallicity valu e, which yields ay = —0.18 
and b v = 1. 00. Note that, using iBruzual fe Charlotl (|2003h 
or pegase (|Fioc fc Rocca-VolmerangeT 11997ft models, will 
not substantially affect the results. 

As already mentioned above, when going from the stel- 
lar mass calculated over the fiber magnitude to the one 
referring to the whole galaxy, there is the implicit assump- 
tion that the colour calculated within the fiber aperture is 
the same as the one calculated with the total magnitudes 
(here we assume a ~ 5 kpc aperture) , while this is not true 
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Fig. 3. A comparison of the total stellar mass of galax- 
ies in the wings sample, as computed by means of B and 

V band photo metry, on the z - axis, assuming the prescrip- 
tions given in iBell fe de Jong] (|2001h (see text for details), 
and by means of our spectral fitting. The solid line repre- 
sents the 1:1 relation. A colour correction term, computed 
as explained in the text, was applied to the spectroscopic- 
derived values, while the photometric values were corrected 
to account for the difference in the IMF mass limits. 

for most cases. Starting from Eqj2]and after some algebra, 
we derive a colour-correction term as follows: 

C corr = by ■ [(B 5 - F 5 ) - (Bf - Vf)} (3) 

where the term (B§ — V5) is the colour computed from 5 kpc 
aperture magnitudes and {Bf — Vf) is the observed colour 
within the fiber. This factor, which is given in our final 
catalogs, must be added to the total mass value in order to 
account for colour gradients. 

As a consistency check for the values of the total stellar 
mass computed by means of our models, we compare them 
to the values that can be obtained by means of Eqf21 which 
yields the following: 

logio ^ = "0-4 ■ (V - V Q ) + a v + b v • (B k b - V 5 k ) (4) 

where Bj? — Vg are the K-corrected (i.e. rest-frame) magni- 
tudes extracted from a 5 kpc aperture, V is the total abso- 
lute magnitude (obtained from V MAG_AUT0, K-corrected) 
and V© = 4.82 is the absolute magnitu de of the sun in t he 

V band. K-corrections were taken from iPoggiantil (jl997f ). 

In FigJ3] we show the comparison between total stellar 
masses computed by means of our spectra l fitting (on the 
y-axis ) and those obtained by means of the IBell fc de Jongl 
(2001) prescription (i.e. by adopting Eq0]). We applied a 
0.064 dex corr ection to account for the differences in the 
adopted IMF (|Bell fc de Jond l200ll use a Salpeter IMF 
with masses in the 0.1-100 M Q range, while we use 0.15- 
120 M Q ), and we added the colour correction term to the 



spcctroscopic-derived mass values, as explained above. The 
agreement between the two different methods is, on av- 
erage, always better than 0.1 dex. A similar comparison 
between stellar masses obtained from spectral fitting and 
from photometry, calculated using aperture magnitudes in- 
stead of the total ones, shows an equally goo d agre ement 
between the two methods. The lBell fc de Jonel (|200lh mass 
photometric values are also provided in our final catalogs. 

4.3. The star formation history 

As we describe in F07 and summarize in Sect. 13.21 our 
search for the best fit-model is performed using 12 SSPs of 
different ages, obtained, in turn, by binning a much higher 
age-resolution stellar age grid. Still, we verified that it is 
not possible to recover the star formation as a function 
of stellar age with the relatively high temporal resolution 
provided by the 12 SSPs. After performing accurate tests 
on template spectra that were built in order to match the 
spectral features of wings spectra in terms of both spectral 
resolution, signal-to-noise ratio and wavelength coverage, 
we found that it is possible to properly recover the star 
formation history (hereafter, SFH) in 4 main stellar age 
bins. The details of the choice are explained in F07; here 
we just recall their ranges that are, respectively: — 2 x 10 7 , 
2 x 10 7 - 6 x 10 s , 6 x 10 8 - 5.6 x 10 9 and 5.6 x 10 9 - 14 x 10 9 
years. 

The SFH is given in our catalogs in two different forms: 
1) percentage of the stellar mass and 2) star formation rate 
(SFR) in the four bins. The first is computed according to 
the following: 

N bin Nssp 

M Un = £ (C> X M *) / E ^ X M *) ( 5 ) 
i=l i=l 

where AT 6in is the number of SSPs contained in a given age 
bin; Cj is the normalisation constant of each SSP of that 
bin, i.e. the stellar mass at each age according to definition 
1; M* is the factor, which is a function of the stellar age, 
that converts the SSP initial mass (definition 1.) into ei- 
ther the mass locked into stars (mass definition 2.) or into 
mass of nuclear burning stars (definition 3.), while the sum 
at the denominator is the total stellar mass (according to 
definitions 2 and 3, respectively). 

The star formation rate as a function of the stellar age is 
computed by dividing the stellar mass of a given age bin by 
its duration. Definition 1 of the mass was applied in this ca l- 
culation (see also equation 1 in lLonghetti fc Saraccol 2009). 

The current SFR value, i.e. the one calculated within 
the youngest age bin, deserves a particular attention, since 
it is calculated by fitting the equivalent width of emission 
lines, namely Hydrogen (Ha and H/3) and Oxygen ([Oil] at 
3727 A). The lines' luminosity is entirely attributed to star 
formation processes neglecting other mechanisms that can 
produce ionizing flux. In this way we are overestimating the 
current SFR in both LINERS and AGNs. In a forthcoming 
work, we will present an a nalysis of standard diagnosti c 
diagrams such as those by IVeilleux fc Osterbrockl (|1987[) . 
with the lines' intensities accurately measured by subtract- 
ing stellar templates from the observed spectrum (Marziani 
et al., in prep.). This work will enable the distinction be- 
tween "pure" star forming systems and those where other 
mechanisms might be co-responsible for line emission. 
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4.4. Dust extinction 

According to the "selective extinction" hypothesis 
(jCalzetti et all 119941) , which we fully consider in our mod- 
elling, each SSP has its own value of the dust attenuation. 
We compute an age-averaged value of dust extinction, as 
it is derived by the model, by using Eqj6) 



A v = -2.5 x log 



10 



L&(5550) 



- M 



t(5550) 



(6) 



where L^ t and L^f next are, respectively, the model spectrum 



and the model non-attenuated spectrum (i.e. the model 
with the same SFH as Lf£ t but with Ay = for each stellar 
population). We calculate two distinct values: we first take 
into account only stellar populations that are younger than 
~ 2 x 10 7 , i.e. those that are responsible for nebular emis- 
sion; this value is comparable with extinction that is com- 
puted from emission lines ratio. Secondly, we use all stel- 
lar populations providing, in this way, an extinction value 
which is averaged over SSP of all ages. 
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Table 1. Zero-point fluxes that are used to calculate ob- 
served expected magnitudes and absolute magnitudes, to- 
gether with their effective lambda. Johnson and SDSS fil- 
ters characteristics were taken from the Asiago Database 
of Photometric Systems (|Moro fc Munaril . l2000f ). 



4.5. Average ages 

Exploiting the information derived by our analysis, we are 
able to provide an estimate of the average age of a galaxy, 
weighted on the stellar populations that compose its spec- 
trum. Given that the mass-to-light ratio changes as a func- 
tion of the age, there are two different definitions that can 
be given: th e mass-weighted and t he luminosity-weighted 
age (see also iFernandes et all [20031 . The latter is the most 
commonly given, since it is directly derived from the spec- 
trum, being weighted in this way towards the age of the 
stellar populations that dominate the light, while the first 
definition requires the knowledge of the mass distribution 
as a function of stellar age, i.e. the SFH. We can compute 
the logarithm of these two quantities as follows: 

1 Nssp 

{\og(T)) L = — — x L i( V ) x l0 S(^) ( 7 ) 

tot{ ) j=1 

for the logarithm of the luminosity weighted age, where 
Li(V) and L to t(V) are the restframe luminosities of the 
i-th SSP and of the total spectrum, respectively, in the V- 
band, and t t the age of the i — th SSP. The mass-weighted 
age is computed in a similar way as: 

-, Nssp 

(log(T)) M = "77 x E M * x lo §^) ( 8 ) 

and, similarly, M tot and Mi are the total mass and the mass 
of the i-th SSP, respectively. Hence, while the luminosity- 
weighted age gives an estimate of the age of stars that dom- 
inate the optical spectrum, being in this way more sensitive 
to the presence of young stars, the mass-weighted value is 
more representative of the actual average age of a galaxy's 
stellar populations. Note that to compute these values, we 
use the finest age grid, averaging over the 12 stellar popu- 
lations. 

We provide both the luminosity- weighted age computed 
from the V-band, and the one computed from the bolomet- 
ric luminosity. The two values are, anyway, very similar. 



4.6. Absolute magnitude computation and prediction 

The fact that the theoretical SSP spectra that we use for 
our modeling cover a wide range in wavelengths, allows us 
to compute absolute magnitudes in various bands that are 
not covered by the observed spectra, without having to as- 
sume any K-correction. To compute the absolute magnitude 
of a galaxy, we take the best-fit model spectrum, compute 
its flux as if it was observed at 10 pc and convolve it with 
the proper filter transmission curve: 

M = j£ ^ A £io pc (A) x T b (X) dX 
£ T b (X) dX 

where Tf,(A) is the transmission curve of the filter for 
the band b and F^£ 10pc (X) is the model spectrum cal- 
culated at a distance of 10 pc. For the sake of clearity, 
in Table [1] we provide the zero-point fluxes, expressed in 
erg/s/cm 2 /A that were used to compute all of the magni- 
tudes. UBVRIJHK magnitudes are computed according 
to the Johnson system, while ugriz magnitudes are calcu- 
lated in order to match the Sloan system. 

5. VALIDATION 

In order to compare with the widely used SDSS masses, we 
performed a comparison of the stellar mass values for a sub- 
sample of wings galaxies that has been spectroscopically 
observed also by the SDSS. As a reference f or masses from 
the SL OAN survey we used those derived bv lGallazzi et al.l 
pool , using the Data Release 4 (DR4)Q, and those ob- 
tained from the photometry exploiting Data Release 7 
(DR70- In this way, we built two sub-samples of galaxies 
observed by both surveys, namely 395 in the WINGS-DR4 
sample, and 606 in the WINGS-DR7 sample. 

1 Stellar masses computed by Gallazzi et al. (2005|), by 
means of DR4 data are publicly available at this website: 
http : //www . mpa-gar ching .mpg . de/SDSS/DR4/Data/stellarmet .html 

2 Stellar mass values for the DR7 data re- 
lease were taken from the following SDSS website: 
http : //www . mpa-gar ching .mpg . de/SDSS/DR7/Data/stellarmass .html 
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SDSS Moss (this work) [log(M s )] SDSS Fiber Moss (this work) [log(M s )] 



Fig. 4. In the left panel we sh ow the comparison be tween mass values that we obtained by fitting SDSS spectra with our 
model, and those calculated by Gal lazzi et al.l (|2005l ). The black line represents the 1:1 relation and the blue dotted-dashed 
line is the least-square fit to the data. On the right, we compare mass values we derived using our spectrophotometric 
fitting on the sloan's fiber spectrum, to those obtained from DR7 photometric data fitting, referring to the same aperture. 
Lines and symbols as in the left panel. All sets of mass values have been corrected to accou nt for differences in the assumed 
IMF (see text for details), and those that are shown here are normalized to the iKrou pa (2001) IMF. 



We performed a double check: as a first step, we ex- 
ploited our spectrophotometric model to derive, using SDSS 
spectra and g (model-)band magnitudes of the WINGS-DR4 
sample, the same quantities that were inferred for wings 
galaxies. In this way, comparing the results obtained with 
the same (SDSS) data but with different methods, we can 
demonstrate the reliability of our technique. As a second 
step, we compare total stellar mass values obtained with 
our model and wings data, to those of the SDSS DR4 and 
DR7, respectively. 

To ensure this comparison is significant, we have to con- 
sider the details of the models used to derive such quanti- 
ties. In particular, we have to take into ac count the differ- 
ences in the IMFs that are assumed, i.e. ISalpeterl £1955) 
for wings (we recall here that the mass limits that we 
have a dopted are 0.15 and 120 Mq , respective l y') . IChabrierl 
(120031) for ma sses derived by IGallazzi et al.l (|2005| ). and 
iKroupal (|200ll ) for SDSS, DR7, respectively. We have deter- 
mined that the difference between Salpeter's and Kroupa's 
IMF is a factor of - 1.33 (0.125 dex), the Salpeter IMF 
yielding the highest values of masses, while Chabrier's IMF 
yields stellar masses that are 1 .1 (0.04 dex) times lo wer with 
respect to Kroupa's (see, e.g.. lCimatti et alll2008l) . For the 
sake of homogeneity, and only for the purposes of t hese san- 
ity che cks, we will rescale all the mass values to the IKroupal 
(2001:1) IMF. Note that all the mass values we refer to arc 
calculated according to definition 2. (see Sect 14. II) . 

In FigU we show how the different methods compare, 
exploiting both DR4 and DR7 data. In the left-hand panel, 
we plot mass values derived using our model against those 
obtained by IGallazzi et al.l (|2005f) . both from SDSS DR4 
data. Our mass determination was obtained by fitting the 



SDSS spectrum — which was normalized to the total model 
g band magnitude — in the same way as done for WINGS 
data. The agreement between the two methods overall is 
good, with an rms of ~ 0.21. 

In the right-hand panel of FigQ]we show the comparison 
between the masses we derived from the SDSS spectroscopy 
scaled to the g band fiber magnitude and the fiber-aperture 
photometric masses from the DR7. Hence, we are compar- 
ing two mass estimates within the same fibre aperture, ob- 
tained using either the SDSS spectroscopy+photometry or 
only SDSS photometry, and we do not have to deal with 
aperture effects. The rms is ~ 0.17, but it is worth noting 
that, the data displays a ~ 0.15dex systematic offset, in 
the sense that the DR7 yields slightly lower masses. This 
is in contrast to the DR4 comparison which shows remark- 
able agreement, even though there is some dispersion with 
respect to the 1:1 relation. A small offset in the same direc- 
tion is present also when comparing DR4 and DR7 masses 
for galaxies in common, as shown in Figj5] 

In FigH3 we move to the comparison of the total stel- 
lar masses we derived from the WINGS data, corrected for 
color gradients, and total masses given by Gallazzi et al. 
(2004) and DR7, always considering galaxies of the sub- 
samples in common. The scatter around the 1:1 relation is 
slightly larger in these cases, (0.23 and 0.22 for DR4 and 
DR7, respectively) and for the DR7-derived masses the av- 
erage difference is negligible at low masses and tends to 
increase with mass. For this comparison, in addition to the 
different mass estimate methods, the data are also different: 
wings spectra are taken within an aperture of ~ 2" while 
Sloan fibers cover a ~ 3" aperture, centered on a position 
that can be, in general, different. Also, source and flux ex- 
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DR4 Mass [log(M e )] 

Fig. 5. The comparison be tween total ma s s valu es from the 
sdss DR4, as calculated bv lGallazzi et al.l (|2005[) . and those 
obtained from DR7 photometry. Both masses are rescaled 
to a Kroupa (2001) IMF. 

traction techniques, and the spectral resolution of the two 
surveys are different. The general agreement, however, is 
satisfactory, and the scatter is similar to the ~ 0.2dex ac- 
curacy expected with these methods (e.g. Cimatti et al. 
2008). 

We conclude that, despite the substantial differences in 
the fitting approach, in the adopted theoretical libraries and 
in the characteristics of the datasets themselves, our total 
mass values are in overall agreement with those of a con- 
siderable number of objects that the SDSS has in common 
with WINGS. 

6. THE CATALOGS 

In this section we briefly describe the most relevant quanti- 
ties given in the catalogs we are releasing to the astronom- 
ical community. About 70% of the observed spectra have 
been fitted with a x 2 < 3 and we consider fits with such 
values to be reliable. For higher values, a visual inspection 
is recommended to asses the reliability of the spectral fit. 

For each spectrum that has been analyzed we give the 
following: 

— the reduced x 2 for the fits obtained for the three values 
of metallicity. Note that we take as a reference model 
the one with the value of the metallicity that yields the 
lowest x 2 value, regardless of the fact that other val- 
ues of the metallicity are also providing acceptable fits. 
These values are also useful to flag potentially unreli- 
able fits. A x 2 < 3 can be used as a discriminant for 
blindly accepting a result; 

— extinction in the V band, in magnitudes, computed from 
the model spectrum both averaging on young stellar 
populations (i.e. with age< 2 x 10 7 years) and on all 
ages, including uncertainties on both quantities; 



— SFR in the four main age bins as defined in Sect 14.31 
with related uncertainties, all expressed in M /j/r; 
note that these SFR only refer to values normalized to 
the fiber-aperture magnitude. In order to compute the 
global value, one should multiply the fiber-SFR by a 
factor p = lQ-OMVtot-Vfn) ^ t ^ at is t ^ e ratio f tota j 

and aperture fluxes; 

— percentage of the stellar mass in the 4 main age bins, 
with related uncertainties, calculated for the different 
mass definitions 

— the logarithm of total stellar mass, expressed in Mq, 
within the fiber aperture, according to the 3 definitions 
explained in section l4~Tl together with the related uncer- 
tainties (expressed in logarithm of solar masses as well), 
which are computed for the definition 3. mass value 

— the logarithm of total stellar mass, expressed in Mq, 
computed by rescaling the fiber spectrum to the total 
V magnitude (see section 14. ip , and the related uncer- 
tainties (in logarithm of the solar mass), uncorrected 
for color gradients; 

— the logarithm of the stellar mass calculated from 
the B and V band photometry, according to the 
iBell fc de Jonl (Eioih prescription, for both total and 
fiber magnitudes; 

— the colour-correction term, described in §4.2, to be 
added to the total mass to account for color gradients; 

— the logarithm of the luminosity-weighted age computed 
both using the luminosity in the V band, and the bolo- 
metric emission, and the related uncertainties: the lat- 
ter are computed only with respect to the bolometric 
luminosity-weighted age; 

— the logarithm of the mass-weighted age, and the related 
uncertainty 

— Galactic extinction-corrected observed B and V magni- 
tude referring to both the fiber and the total aperture; 
we report these magnitud es even though they are actu- 
ally measured values (see IVarela et all l2009t) , because 
these are the values used to rescale the observed spec- 
trum and, hence, to derive the total mass. Values of 
extinction within our Galaxy for each of the clust ers 
were taken from NED (see also lSchlegel et aTl . I1998H : 

— absolute V and B magnitudes calculated from the ob- 
served spectrum, derived from both aperture and total 
magnitudes; 

— Johnson (UBVIRJHK) and Sloan (ugriz) expected ob- 
served magnitudes calculated from our best model spec- 
trum, both within our fiber aperture and total; 

— Johnson (UBVIRJHK) and Sloan (ugriz) absolute mag- 
nitudes calculated from our best model spectrum, both 
within our fiber aperture and total. 

Whenever one of the above listed quantities is not available, 
this is flagged with a 99.99. 

All the data and physical quantities described in this 
paper will be available by querying the WINGS database at 
the following web address: 
http : //web . oapd. inaf . it /wings/. 

In Table [2] we give an example of how the full set of 
information will look like, reporting data for 5 galaxies of 
the sample. A description of each item, together with their 
units, can be found in table [3] 
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Fig. 6 . In the left panel we show the comparison between mass values from the SDSS DR4, as calculated bv lGallazzi et al.l 
( 2005]) , and those obtained by means of our spectrophotometric model on wings spectra and magnitudes. On the right 
panel we present the same comparison, but with DR7 masses, derived from total magnitude. The large scatter is due to 
the combination of both different methods and different data. The black li ne is the 1:1 re lation, and the red line is the 
least-square fit to the data for both plots. All the values are rescaled to the iKro upa ( 200l|) IMF, and a colour correction 
term has also been applied to WINGS masses (see Sect l4.2[) . 
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Table 2. 



WINGSID 


SPENAME 


L.DIST 


•2 

X-ZQ5 


AZ02 


•i 

XzQQA 


Z 


AV.Y 


AV.Y.E 


AV.T 


AV.T.E 


SFR1 


SFR1.E 


SFR.2 


SFR2.E 


WINGS.T103833. 76-085623. 3 


A1069.12.129 


234.64 


7.193 


7.108 


7.215 


0.020 


0.426 


0.504 


0.241 


0.184 


0.0527 


0.0377 


0.0328 


0.0226 


WINGS J103834. 09-085719. 2 


A1069.12.144 


247.74 


11.378 


11.296 


11.214 


0.004 


0.931 


0.252 


0.342 


0.107 


0.0058 


0.0190 


0.0320 


0.0068 


WINGS J103835. 89-085031. 5 


A1069.ll.163 


856.69 


1.568 


1.624 


9.674 


0.050 


1.045 


0.320 


0.200 


0.059 


0.3143 


0.2649 


0.1988 


0.0918 


WINGSJ103842. 69-084611.6 


A1069.ll.132 


908.99 


9.000 


8.351 


8.407 


0.020 


0.621 


0.240 


0.165 


0.079 


0.3780 


0.1027 


1.1693 


0.1998 


WINGSJ103843. 03-085602.8 


A1069.ll.171 


250.29 


1.548 


1.395 


1.832 


0.020 


1.299 


0.241 


0.400 


0.134 


1.7552 


1.2031 


0.0721 


0.0566 





SFR.3 


SFR3.E 


SFR4 


SFR4.E 


Ml.l 


M1.2 


Ml. 3 


M1_E 


M2.1 


M2.2 


M2.3 


M2.E 


M3.1 


M3.2 


M3.3 


M3.E 


M4.1 


M4.2 




0.0320 


0.0134 


0.0073 


0.0156 


0.0044 


0.0054 


0.0059 


0.0050 


0.0787 


0.0877 


0.0941 


0.0774 


0.6617 


0.6560 


0.6559 


0.2682 


0.2553 


0.2509 




0.0014 


0.0028 


0.0080 


0.0047 


0.0012 


0.0015 


0.0018 


0.0073 


0.1979 


0.2167 


0.2397 


0.0900 


0.0745 


0.0732 


0.0754 


0.1497 


0.7263 


0.7086 




4.2464 


3.6629 


8.1438 


6.6400 


0.0001 


0.0001 


0.0001 


0.0001 


0.0013 


0.0014 


0.0015 


0.0006 


0.2344 


0.2343 


0.2408 


0.3196 


0.7642 


0.7643 




0.0828 


0.0992 


0.4542 


0.3301 


0.0015 


0.0020 


0.0022 


0.0008 


0.1367 


0.1462 


0.1573 


0.0737 


0.0835 


0.0847 


0.0889 


0.0995 


0.7783 


0.7672 




0.6712 


0.4775 


1.3432 


0.6312 


0.0024 


0.0030 


0.0034 


0.0026 


0.0028 


0.0032 


0.0036 


0.0031 


0.2260 


0.2264 


0.2318 


0.1758 


0.7688 


0.7674 





M4.3 


M4.E 


M.1.FIB 


M.2.FIB 


M.3.FIB 


M_FIB_E 


M.l.TOT 


M.2.TOT 


M.3.TOT 


M.TOT.E 


AM.BJ 


TM.BJ 


CCOL 


L.AGE.V 


L.AGE 




0.2440 


0.2206 


8.3839 


8.2619 


8.2169 


7.7948 


9.0159 


8.8939 


8.8489 


8.4267 


8.4184 


9.0504 


0.1210 


8.41915 


8.14517 




0.6832 


0.1753 


7.9725 


7.8784 


7.8131 


7.2090 


8.6765 


8.5824 


8.5171 


7.9129 


8.2291 


8.9330 


-0.0390 


8.34588 


8.32951 




0.7576 


0.3193 


10.9570 


10.8295 


10.7690 


10.0297 


11.4170 


11.2895 


11.2290 


10.4895 


10.8701 


11.3301 


-0.1890 


9.86304 


9.88039 




0.7516 


0.1461 


9.6955 


9.5724 


9.5191 


8.9408 


10.0235 


9.9004 


9.8471 


9.2687 


9.6927 


10.0207 


-0.0190 


8.63437 


8.27387 




0.7612 


0.1768 


10.1717 


10.0432 


9.9849 


9.1670 


10.6597 


10.5312 


10.4729 


9.6546 


10.0673 


10.5553 


0.0610 


9.31117 


9.29801 
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L.AGE.E 


M.AGE 


M.AGE.E 


V_PH_FIB 


B.PH.FIB 


VJH.TOT 


B.PH.TOT 


V.OB.FIB 


B.OB.FIB 


V.OB.TOT 


B.OB.TOT 


U.MOD.FIB 




7.65407 


9.62516 


9.33765 


20.984 


21.353 


19.404 


19.833 


-15.845 


-15.432 


-17.426 


-17.013 


21.040 




7.62478 


9.70064 


9.22101 


21.474 


21.923 


19.714 


20.073 


-15.424 


-15.112 


-17.184 


-16.872 


21.598 




9.08572 


10.00135 


9.37758 


19.764 


21.263 


18.614 


19.883 


99.990 


-19.176 


99.990 


-20.325 


21.850 




7.43700 


9.83851 


9.36962 


20.944 


21.433 


20.124 


20.553 


99.990 


-18.331 


99.990 


-19.151 


21.676 




8.71111 


10.00002 


9.24891 


18.294 


18.873 


17.074 


17.683 


-18.774 


-17.898 


-19.993 


-19.117 


19.217 









B.MOD.FIB 


V.MOD.FIB 


R.MOD.FIB 


I_MOD_FIB 


J.MOD.FIB 


H.MOD.FIB 


K.MOD.FIB 


U.MOD.T 


B.MOD.T 


V.MOD.T 


R.MOD.T 


IJVIOD.T 




21.467 


20.999 


20.511 


20.006 


19.425 


18.837 


18.441 


19.460 


19.887 


19.419 


18.931 


18.426 




21.922 


21.442 


21.050 


20.630 


20.277 


19.829 


19.480 


19.838 


20.162 


19.682 


19.290 


18.870 




21.415 


19.737 


18.833 


18.022 


16.974 


16.268 


15.528 


20.700 


20.265 


18.587 


17.683 


16.872 




21.995 


21.033 


20.436 


19.950 


19.511 


19.004 


18.332 


20.856 


21.175 


20.213 


19.616 


19.130 




19.259 


18.225 


17.535 


16.817 


15.980 


15.326 


14.894 


17.997 


18.039 


17.005 


16.315 


15.597 





J.MOD.T 


H.MOD.T 


K.MOD.T 


U-ABS.F 


B.ABS.F 


V.ABS.F 


R.ABS.F 


I.ABS.F 


J-ABS-F 


H.ABS.F 


K.ABS-F 


U.ABS.T 


B.ABS.T 


V.ABS.T 




17.845 


17.257 


16.861 


-15.870 


-15.416 


-15.823 


-16.329 


-16.841 


-17.408 


-17.991 


-18.261 


-17.450 


-16.996 


-17.403 




18.517 


18.069 


17.720 


-15.463 


-15.094 


-15.458 


-15.889 


-16.307 


-16.650 


-17.085 


-17.329 


-17.223 


-16.854 


-17.218 




15.824 


15.118 


14.378 


-18.647 


-19.199 


-20.276 


-21.043 


-21.818 


-22.763 


-23.449 


-23.753 


-19.797 


-20.349 


-21.426 




18.691 


18.184 


17.512 


-18.420 


-18.212 


-18.730 


-19.237 


-19.650 


-20.201 


-20.725 


-21.017 


-19.240 


-19.032 


-19.550 




14.760 


14.106 


13.674 


-17.910 


-17.921 


-18.790 


-19.509 


-20.222 


-21.013 


-21.653 


-21.943 


-19.130 


-19.141 


-20.010 





R.ABS.T 


I.ABS.T 


J-ABS.T 


H.ABS.T 


K.ABS.T 


U.MOD.F 


g.MOD.F 


r_MOD_F 


LMOD.F 


Z.MODJ 


U.MOD.T 


g.MOD.T 


r_MOD_T 




-17.909 


-18.421 


-18.988 


-19.571 


-19.841 


21.795 


21.152 


20.952 


20.787 


20.635 


20.215 


19.572 


19.372 




-17.649 


-18.067 


-18.410 


-18.845 


-19.089 


22.355 


21.584 


21.478 


21.384 


21.317 


20.595 


19.824 


19.718 




-22.193 


-22.968 


-23.913 


-24.599 


-24.903 


22.758 


20.581 


19.350 


18.866 


18.508 


21.608 


19.431 


18.200 




-20.057 


-20.470 


-21.021 


-21.545 


-21.837 


22.454 


21.508 


20.884 


20.749 


20.748 


21.634 


20.688 


20.064 




-20.729 


-21.442 


-22.233 


-22.873 


-23.163 


20.021 


18.691 


18.031 


17.641 


17.341 


18.801 


17.471 


16.811 





LMOD.T 


zJVIOD.T 


u_ABS.F 


g-ABS-F 


r_ABS_F 


i-ABS-F 


Z.ABS-F 


u_ABS.T 


g-ABS.T 


r_ABS_T 


i-ABS.T 


Z.ABS.T 




19.207 


19.055 


-15.083 


-15.695 


-15.895 


-16.043 


-16.223 


-16.663 


-17.275 


-17.475 


-17.623 


-17.803 




19.624 


19.557 


-14.658 


-15.371 


-15.471 


-15.534 


-15.638 


-16.418 


-17.131 


-17.231 


-17.294 


-17.398 




17.716 


17.358 


-17.777 


-19.777 


-20.548 


-20.961 


-21.310 


-18.927 


-20.927 


-21.698 


-22.111 


-22.460 




19.929 


19.928 


-17.603 


-18.599 


-18.827 


-18.861 


-19.062 


-18.423 


-19.419 


-19.647 


-19.681 


-19.882 




16.421 


16.121 


-17.097 


-18.416 


-19.032 


-19.375 


-19.697 


-18.317 


-19.636 


-20.252 


-20.595 


-20.917 
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Table 3. Description of each item of the SFH catalog, of which we give an example in Table[2] The five columns contain, respectively: 
the column ID in the catalog, the item's name as it appears in the database, its format, physical units and description. 



COL 


IDENTIFIER 


TYPE 


UNITS 


DESCRIPTION 


1 


ID 


CHAR(25) 


NULL 




WINGS identifier 


2 


NAME.SPE 


CHAR(18) 


NULL 




File name and aperture number of the spectrum 


3 


LUM.DIST 


FLOAT 


7,2) 


[Mpc] 




Luminosity distance (H0=70) 


4 


CHI2.Z05 


FLOAT 


8,3) 


NULL 




chi" 2 of the best fit model with Z=0.05 


5 


CHI2.Z02 


FLOAT 


8,3) 


NULL 




chi" 2 of the best fit model with Z=0.02 


6 


CHI2.Z004 


FLOAT 


8,3) 


NULL 




chi" 2 of the best fit model with Z=0.004 


7 


METAL 


FLOAT 


5.3) 


NULL 




metallicity value of the best fit model 


8 


AV.YOUNG 


FLOAT 


7,3) 


[mag] 




V-band extinction, from model, of young (age bin n.l) stars 


9 


AV-YOUNG-ERR 


FLOAT 


7,3) 


[mag] 




Uncertainty on V-band extinction, from model, of young (age bin n.l) stars 


10 


AV.TOT 


FLOAT 


7,3) 


[mag] 




Total V-band extinction, from the model 


11 


AV.TOT.ERR 


FLOAT 


7,3) 


[mag] 




Uncertainty on total V-band extinction, from the model 


12 


SFR1 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Star Formation Rate in the 0-2e7 yrs range 


13 


SFR1.ERR 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Uncertainty on the Star Formation Rate in the 0-2e7 yrs range 


14 


SFR2 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Star Formation Rate in the 2e7-6e8 yrs range 


15 


SFR2.ERR 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Uncertainty on the Star Formation Rate in the 2e7-6e8 yrs range 


16 


SFR3 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Star Formation Rate in the 6e8-5.6e9 yrs range 


17 


SFR3.ERR 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Uncertainty on the Star Formation Rate in the 6e8-5.6e9 yrs range 


18 


SFR4 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Star Formation Rate in the 5.6e9-17.8e9 yrs range 


19 


SFR4.ERR 


FLOAT 


9,4) 


[Msol.yr" 


-1] 


Uncertainty on the Star Formation Rate in the 5.6e9-17.8e9 yrs range 


20 


MASS1.1 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.l) in the 0-2e7 yrs range 


21 


MASS1.2 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.2) in the 0-2e7 yrs range 


22 


MASS1.3 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.3) in the 0-2e7 yrs range 


23 


MASS1.ERR 


FLOAT 


7,4) 


NULL 




Uncertainty on the percentage of stellar mass in the 0-2e7 yrs range 


24 


MASS2.1 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.l) in the 2e7-6e8 yrs range 


25 


MASS2.2 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.2) in the 2e7-6e8 yrs range 


26 


MASS2.3 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.3) in the 2e7-6e8 yrs range 


27 


MASS2.ERR 


FLOAT 


7,4) 


NULL 




Uncertainty on the percentage of stellar mass in the 2e7-6e8 yrs range 


28 


MASS3.1 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.l) in the 6e8-5.6e9 yrs range 


29 


MASS3.2 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.2) in the 6e8-5.6e9 yrs range 


30 


MASS3.3 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.3) in the 6e8-5.6e9 yrs range 


31 


MASS3.ERR 


FLOAT 


7,4) 


NULL 




Uncertainty on the percentage of stellar mass in the 6e8-5.6e9 yrs range 


32 


MASS4.1 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.l) in the 5.6e9-17.8e9 yrs range 


33 


MASS4.2 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.2) in the 5.6e9-17.8e9 yrs range 


34 


MASS4.3 


FLOAT 


7,4) 


NULL 




Percentage of stellar mass (definition n.3) in the 5.6e9-17.8e9 yrs range 


35 


MASS4.ERR 


FLOAT 


7,4) 


NULL 




Uncertainty on the percentage of stellar mass in the 5.6e9-17.8e9 yrs range 


36 


MASS.l-FIBER 


FLOAT 


7,4) 


[Msol] 




LoglO of stellar mass (definition n.l) within the fiber aperture 


37 


MASS.2 .FIBER 


FLOAT 


7,4) 


[Msol] 




LoglO of luminous stellar mass (definition n.2) within the fiber aperture 


38 


MASS_3_FIBER 


FLOAT 


7,4) 


[Msol] 




LoglO of luminous stellar mass (definition n.3) within the fiber aperture 


39 


MASS.FIBER.ERR 


FLOAT 


7,4) 


[Msol] 




LoglO of the Uncertainty on the stellar mass within the fiber aperture 


40 


MASS-l.TOT 


FLOAT 


7,4) 


[Msol] 




LoglO of total stellar mass (definition n.l) 


41 


MASS_2_TOT 


FLOAT 


7,4) 


[Msol] 




LoglO of total luminous stellar mass (definition n.2) 


42 


MASS.3.TOT 


FLOAT 


7,4) 


[Msol] 




LoglO of total luminous stellar mass (definition n.3) 


43 


MASS.TOT.ERR 


FLOAT 


7,4) 


[Msol] 




LoglO of the Uncertainty on the total stellar mass 


44 


AMASS.BJ 


FLOAT 


7,4) 


[Msol] 




LoglO of the stellar mass (fiber) computed according to Bell & Dejong (2001) 


45 


TMASS.BJ 


FLOAT 


7,4) 


[Msol] 




LoglO of the total stellar mass computed according to Bell & Dejong (2001) 


46 


CCOL 


FLOAT 


7,4) 


NULL 




Colour-aperture correction for colour gradients to the total mass 


47 


LUM_AGE_V 


FLOAT 


9,5) 


[yr] 




LoglO of the V-band luminosity-weighted age 


48 


LUM_AGE 


FLOAT 


9,5) 


[yr] 




LoglO of the luminosity-weighted age 


49 


LUM_AGE_ERR 


FLOAT 


9,5) 


[y-] 




Uncertainty on the logarithm of the luminosity-weighted age 


50 


MASS.AGE 


FLOAT 


9,5) 


[yr] 




LoglO of the mass-weighted age 


51 


MASS-AGE.ERR 


FLOAT 


9,5) 


[yr] 




Uncertainty on the logarithm of the mass-weighted age 


52 


V-PHOT.FIB 


FLOAT 


8,3) 


[mag] 




Observed apparent V-band magnitude within the fiber 


53 


B_PHOT_FIB 


FLOAT 


8,3) 


[mag] 




Observed apparent B-band magnitude within the fiber 


54 


V-PHOT.TOT 


FLOAT 


8,3) 


[mag] 




Observed total apparent V-band magnitude 


55 


B_PHOT_TOT 


FLOAT 


8,3) 


[mag] 




Observed total apparent B-band magnitude 


56 


V.OBS.FIB 


FLOAT 


8,3) 


[mag] 




Absolute V-band magnitude within the fiber, from observed spectrum 


57 


B.OBS.FIB 


FLOAT 


8,3) 


[mag] 




Absolute B-band magnitude within the fiber, from observed spectrum 


58 


V.OBS.TOT 


FLOAT 


8,3) 


[mag] 




Absolute total V-band magnitude from observed spectrum 


59 


B.OBS.TOT 


FLOAT 


8,3) 


[mag] 




Absolute total B-band magnitude from observed spectrum 


60 


U-MOD_FIB 


FLOAT 


8,3) 


[mag] 




Predicted observed U-band magnitude within the fiber, from the model 


61 


B_MOD_FIB 


FLOAT 


8,3) 


[mag] 




Predicted observed B-band magnitude within the fiber, from the model 


62 


V-MOD.FIB 


T?T n AT 


0,0) 


[mag] 




Predicted observed V-band magnitude within the fiber, from the model 


63 


R_MOD_FIB 


FLOAT 


8,3) 


[mag] 




Predicted observed R-band magnitude within the fiber, from the model 


64 


I_MOD_FIB 


FLOAT 


8,3) 


[mag] 




Predicted observed I-band magnitude within the fiber, from the model 


DO 


J _1V1 W.L/_r 1 1 ) 


FLOAT 


8,3) 


[mag] 




Predicted observed J-band magnitude within the fiber, from the model 


66 


H_MOD_FIB 


FLOAT 


8,3) 


[mag] 




Predicted observed H-band magnitude within the fiber, from the model 


67 


KJVIOD.FIB 


FLOAT 


8,3) 


[mag] 




Predicted observed K-band magnitude within the fiber, from the model 


68 


U-MOD.TOT 


FLOAT 


8,3) 


[mag] 




Predicted observed total U-band magnitude, from the model 


69 


B.MOD.TOT 


FLOAT 


8,3) 


[mag] 




Predicted observed total B-band magnitude, from the model 


70 


VJVIOD.TOT 


FLOAT 


8,3) 


[mag] 




Predicted observed total V-band magnitude, from the model 


71 


R.MOD.TOT 


FLOAT 


8,3) 


[mag] 




Predicted observed total R-band magnitude, from the model 


72 


I.MOD.TOT 


FLOAT 


8,3) 


[mag] 




Predicted observed total I-band magnitude, from the model 


73 


J.MOD.TOT 


FLOAT 


8,3) 


[mag] 




Predicted observed total J-band magnitude, from the model 


74 


H_MOD_TOT 


FLOAT 


8,3) 


[mag] 




Predicted observed total H-band magnitude, from the model 
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( D 




T7T n at/q qA 
r L/^JAl \o,o ) 


[mag] 


Predicted observed total K-band magnitude, from the model 


1« 
I 


TT ARQ. 17TR 


17T O AT/ Q "iA 
r T/W/A 1 \o,o ) 


[mag] 


Predicted absolute U-band magnitude within the fiber, from the model 


11 


R A RQ rTR 


T7T HAT/S QA 
r D\JI\ 1 ^o,o j 


[mag] 


Predicted absolute B-band magnitude within the fiber, from the model 


1Q 
(O 


V _Aoo_r IrS 


T7T n AT/Q QA 
r LUA1 \o,o ) 


[mag] 


Predicted absolute V-band magnitude within the fiber, from the model 


TO 


"D A DO 17TR 


171 O AT/S 1.\ 
r D\JI\ 1 ^o,o j 


[mag] 


Predicted absolute R.-band magnitude within the fiber, from the model 


on 
oU 


T A DQ T7TR 
lJiDOJ 1 ID 


T7T H AT/C QA 

r L/^JAl (o,o j 


[mag] 


Predicted absolute I-band magnitude within the fiber, from the model 


ol 


1 ARQ 171R 


171 O AT/S ^A 


[mag] 


Predicted absolute J-band magnitude within the fiber, from the model 


oZ 


RT ARQ 17113 
JrL_/\iJO__r id 


171 O AT/S ^A 


[mag] 


Predicted absolute H-band magnitude within the fiber, from the model 


QQ 

oo 


T<* ADO T7TD 


T7T n AT/O QA 
r L/^JAl (o,o j 


[mag] 


Predicted absolute K-band magnitude within the fiber, from the model 


04 


IT ARt; TOT 


171 O A T /" ,Q 
r LUA 1 1^0,0 j 


[mag] 


Predicted absolute total U-band magnitude, from the model 


fit; 


"R ADO TOT 


171 O AT/V. ^A 
r LUAT \o,o ) 


[mag] 


Predicted absolute total B-band magnitude, from the model 


OO 


"\ /" A "DC TfAT 


T7T n AT/O QA 
r L/^JAl (o,o ) 


[mag] 


Predicted absolute total V-band magnitude, from the model 


O / 


R ARC TOT 


171 O A T /" ,Q 
r LUAT 1,0,0 ) 


[mag] 


Predicted absolute total R.-band magnitude, from the model 


QQ 
OO 


T A DC THT 


T7T rA AT/0 QA 

r L/^JAl (o,o ) 


[mag] 


Predicted absolute total I-band magnitude, from the model 


on 

oy 


T A DO TOT 


T7T n AT/Q qA 
r L/^JAl (o,o j 


[mag] 


Predicted absolute total J-band magnitude, from the model 


on 
yu 


T_r ARC TOT 


T7T O AT/ Q QA 
r LUAT 1,0,0 ) 


[mag] 


Predicted absolute total H-band magnitude, from the model 


yi 


T<* A DO TOT 


T7T n AT/Q Q\ 
r L/^JAl (o,o ) 


[mag] 


Predicted absolute total K-band magnitude, from the model 


no 


, , „ J „„ A/TrATA 17TR 

usass_lViUJJ_r ID 


T7T n AT/Q QA 

r L/^JAl (o,o j 


[mag] 


Predicted observed u sdss-band magnitude within the fiber, from the model 


OQ 

yo 


n-c-A oo A/TOTA 17TR 
gs Q S S _1 VI vj LJ _r lJr> 


17T O AT/ Q QA 
r LUAT 1,0,0 ) 


[mag] 


Predicted observed g sdss-band magnitude within the fiber, from the model 


O/l 

y4 


„„,]„„ A T rA TA 17TR 

rsass_ivlUJJ_r id 


T7T n AT/Q QA 
r L/^JAl (o,o ) 


[mag] 


Predicted observed r sdss-band magnitude within the fiber, from the model 


yo 


JcJcc A , T O FA 17TR 
1 S Q S S _1V1 \J \J _T YD 


171 OAT/8 ^A 
r LUAT \o,o ) 


[mag] 


Predicted observed i sdss-band magnitude within the fiber, from the model 


OA 

yo 


nc-A oo A/TOTA 17TR 
Z S Q S S _1 VI KJ VJ _T 1.D 


17T O AT/ Q QA 
r LUAT l,o,o ) 


[mag] 


Predicted observed z sdss-band magnitude within the fiber, from the model 


(17 

y / 


A/rrATA TOT 


T7T n AT/Q QA 
r L/^JAl (o,o j 


[mag] 


Predicted observed total u sdss-band magnitude, from the model 


QQ 

yo 


rro/-loo TV/TOTA TOT 

gSQSS_lVlVj.L-'_± W 1 


17T O AT/ Q 9 A 
r LUAT \o,o ) 


[mag] 


Predicted observed total g sdss-band magnitude, from the model 


yy 


to /-loo AT OTA TOT 


171 O AT/S ^A 
r LUAT l,o,o ) 


[mag] 


Predicted observed total r sdss-band magnitude, from the model 


i nn 
1UU 


: _ ,] _ _ A T^ATA THT 

isass_lviU-U_l \J l 


T7T n AT/O QA 
r LUA1 vo,o j 


[mag] 


Predicted observed total i sdss-band magnitude, from the model 


1U1 


7e j(, e A TO FA TOT 
ZSQSS_1V1W1J_± W 1 


171 OAT/8 ^A 
r LUAT ^0,0 ) 


[mag] 


Predicted observed total z sdss-band magnitude, from the model 


lUz 


„„ J no A RO T7TR 

usass_Ar>o_r lr> 


T7T n AT/Q QA 
r L/^JAl (0,0 j 


[mag] 


Predicted absolute u sdss-band magnitude within the fiber, from the model 


1 HQ 


„„ J „„ A RO T7TR 

gsass_Ar>o_r lr> 


T7T H AT/O QA 
r L/^JAl (0,0 j 


[mag] 


Predicted absolute g sdss-band magnitude within the fiber, from the model 




fo^loo A RO 17TR 
rsuSS_AJjo_r Id 


171 OAT/8 ^A 
r LUAT \o,o ) 


[mag] 


Predicted absolute r sdss-band magnitude within the fiber, from the model 


105 


isdss_ABS_FIB 


FLOAT(8,3) 




Predicted absolute i sdss-band magnitude within the fiber, from the model 
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zsdss_ABS_FIB 


FLOAT(8'3) 


[mag] 


Predicted absolute z sdss-band magnitude within the fiber, from the model 
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usdss_ABS_TOT 


FLOAT(8,3) 


[mag] 


Predicted absolute total u sdss-band magnitude, from the model 
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gsdss_ABS_TOT 


FLOAT(8,3) 


[mag] 


Predicted absolute total g sdss-band magnitude, from the model 
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rsdss_ABS_TOT 


FLOAT(8,3) 


[mag] 


Predicted absolute total r sdss-band magnitude, from the model 
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isdss_ABS_TOT 


FLOAT(8,3) 


[mag] 


Predicted absolute total i sdss-band magnitude, from the model 


111 


zsdss_ABS_TOT 


FLOAT(8,3) 


[mag] 


Predicted absolute total z sdss-band magnitude, from the model 



